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Table2. Mean comparison of 20 studied cultivars based on different traits in four temperature stress levels
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Table3. Chromosomal location, number of alleles and polymorphism information content of SSR markers for 20

barley cultivars

o)'l..\ﬂ 03940 . - . Jﬂ @\51)5 SleMb| dly}u e . - . O\S“' o
| sl ) Sl L (IR Lis
(bp) s, 5w d &) S P o= J 859085 .

YYS-YY- VIAYYS N4 -I¥0 Nias Y YH Bmag0120
VWY=VAA V/AdVED N AN 2N Y YH Bmag0603
VOA-YY VIYEYY <IN NAINA /Y0 Y YH Bmag0006
AYY-IAY VVEYY <IN NAINA Niad \ OH EBmac0684
VAS-Y¥- \ISSEY -5 /¥y - [OA Y SH EBmac0602

VA= IYY AYa N AN RAYN Ard Y \H HVM20
VOV-YAD V/AA-Y A -/¥20 .15 \ YH Bmag0189
\Ye-AYe. VYOV A <EYVD .15 ¥ ¥H EBmac0679
VFe-YY. AT 10 </¥) .15 Y YH Bmac0518
\WA-S - /DAY Y <IAD «I¥0 -/¥a Y ¥H EBmac0775
We—VSA V/VEaLY -1y <J¥Y0 - I8 Y OH Bmag0337
WWO-0- \IEEY -0 .y -I¥ RIS Y ¥H Bmag0375

N VISE -IsY YA -Io¥ \ANS - 0l

oSl b JSsaz JIYFA o)lgalesy, Silel can FF SV sy gl

2 PIC Lusgio 45 05,5 S5 olSyls o (oljl &y V/EF
Opls padls ;> Bk 5L (A) 392 Tl oy
OmS g S LI byl Gl 6% pre sl
505 35y /OF ol Lasls Sile cal Ko
Bmag0198 Silis 4 ol jlie (wpeS 5 ceioie
Ao 9y ol il edsly sl (+/YF) Hvm20 4 (+/54)
SIS E95 Ml Foke (gl (adld o ya oS cdl )
wold 9 oo odalie (uyp 390 Bl (> SVL
&l VAA 5 HVM20 Silis (gl VNS 5l 5ge ST slass
2y pse Mol (,Sibe e BMago189 ,Silis
i jads snad i Fae W olaws Ll 560, V/EF
Cmaz 3 5 oo Sy 0 Wilgie o cusl il
5 T ol alxe 1 yge T olaw ansl azily 349
2 olS (59 p laallla 3 e Cunday bl gl
S0l a4 laie Ve/VA Jlade b ge T olass o5 i
S0l @ bagye yige I ol oS 3 BMac0323
ol (W) w3 a9l VY e L GBM1176
oy o e S ) ly M Syl adlies
<2 & (Bmag0375) «/¥ ;I (5, Kb & sl )]
ol 93 auglie g glate +/FY 1 SSle b (HYM20)
o L5 o lenlesyy slaolSyls 15 gl, M1 ilgls 4 PIC
sres @l J s YL PIC L eSS

o559 sl @ ons oaalie Il IS (Sila

cla, Sl e LIS Sl o wel cuns 4 V/FY
Kl 109.3)40 ‘jiblw O3 i Lol b)‘QALc)’,{)
byye M sl a5 5 M1 Jlez 1 5 EBMac0679
M L Bmag0189 4 EBmac0684 s ,Slis «
& Cal sl (PIC) Jaus cledbl glgzw g
o Gl sl U S )l 4 plgiee o dses
Sjlee JI (S0 PIC 2y (o Cumex (990 (S
&S Cawl (435 Hlxe 5 039 )L pled @yad b))l
bwgio (F) WS o Joo ddlllaodyse diged dlisi I Jaue
i g YA Sl cds VY (gl oel Cuwsy PIC
5 +/fAd uis |, Bmagd189 Silis 4 PIC s
DA Gl b HVM20 5L & bgrpo of (ljee o508
S 08 Sl olpen ol 7 Jai) cuils 3l
L;ly‘:x.a O])'.yo Oyl OL.‘(‘:IJ L Bmag0189 )§)Lw
S oy oleas adlhe ] 3 ISy Sl
oS Canlle > opl b lolid (S5 gs T cen
5 (S a3l ke 08 | HYM20 Sl
andllacly Limg} 5o bl YL cds b plB)l (gilwlas
ol cas V0l eolatwl b elyj 5 0p 9> diges VF
VIAY o IO iy & 1, W1 slass o PIC ke (SSR
ool 92 08, YO (owyp )3 cpomen (VF) 2539l Cawday


http://dx.doi.org/10.29252/jcb.12.34.199
http://jcb.sanru.ac.ir/article-1-1115-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-06 ]

[ DOI: 10.29252/jch.12.34.199 |

Y.d

Cawo g0 b |y HVM20 4 EBmac0679 EBmac0602
o ine byl ol Laulyd )3 (g 9 4595)0)
Bmag0603 Bmag0375 Bmag0006  ,Silis
) Cao g3 b 1y EBmMac0602 4 Bmac0518 Bmag0337
BmMac0518 ,Silis jid by gxe bli)l F°C i byl yd
¢ EBmac0679 Bmag0375 (EBmac0602 Bmag0337
’OC Jaal).w )3 Ls»))).f .))96 L‘A.é.h@ )LQ? l) I) EBmaC0684
L 1, Bmag0120 5 Bmag0006 Bmag0337 Bmag0375
P (F Jesa) Wby flis —Y°C 55 slod o Cudo 42

e (Y0C) (alod pod ghaw )3 39 gy o sl
Cds (glyp Bmag0337 S5l bgsye (+/FY) puas oy
0 Gl gaw (ly el Cant dgp Sjgle s
Sl 4 M Gl 4 e cepe S0
tw w3l 0 g cuib Gl a Jids S 5 Bmac0518
byl G > e cups ytde (FVC) (ole
d29 L9y ¥ Jgse @b b pglp /Y (e L
sl @Sl oy 3)90 Sl G > ()L sl SLLS
oSyls ohan 4 4 cudl ] wlie celo lulid poge
2ol gl Jpame 8 3 32y M bgye (6,50l
Ol 5 - (Sazsyissy Sl 3 cJbs jeSie lin e
g ) oglite Sl sy Gl > S
S oS Cd)S Hlai ) L el bl
&S5 855 Glas pl 1 S e B o Jiee joba
2 il Sledbl (gl (gla Sl g2y I 45 (650
Canl o) 33,5 o bl (55 ol pdaw o )5 Cdo
L b Sy jlded Gl 4 g b g cho &
dosMo LB w5 30 0y 395 (sl Liin Iy ]
Lﬁlpaélamssdljlg)iiw&iumlfdwlj)ip
Caol o Gl hypas Cio S J58 Jogad 0
3 yosls I Ol dod yoxi b aS" amd o )l Caxsg (]
Bmag0375 jeis) Cul 053,55 gie (5,50L oSl
» EBmac0602 ,Silis —Y°C ¢ +Y°C wals mlaw o
9 +Y°C C}‘a‘a » Bmag0006 A4Y°C 9 Jals C}‘a‘u
d)ial.w) bli..:.l? D)9 )‘)_’(Oﬁ'l?)i Cdo d]x —YOC
o sl oyl & cwl ol g LB 455 Bmag0006
0l Gop 2gH 3 wr g don 2 1) 28 el
2 ogee M Sagiady il 5L 5 oSl ol
Dged odlitw] Syl jeas pl Ang dlp pdl oKl
o Syl Gl b & 2SOl 0)9ep0 (S )5k
L ol 9" oS cdbp Gle e widh ol bl
g & Yl b g B)b Soden b oYL Koy
s e (093909)5 S 3 oflir by
5 Byl o (Stwgn bl 3529 5l lsebl
\gr‘“ Jb o slacames ans 4 5l el); ';“LW olao
DH 5 (w5 3 slagyY) RILT F2 ol

WA (loasls V¥ o)led /om5lss Jlo /sely LS oMol aoliimgs,

G5 S gly I Slehd b olmolSls ol by izl
Slp 4B Gjgo oy p> Lty LalS 65 ke ol
Silis Gl IV e e ly T s sl
Hvml4 Sl gl +/aY o) Jade o i 9 HYmM20
S )3 g oYY e b pwSile (slyls S s 3y91
P s g S » &) I Sl S
&y Y 5 EbMac0788 STl +/\Y edgie
(YA) 3o Cass 4y /05 5 Silis |, GBM1411 5 L]
’ FNge Slaigh 4 o0

ool b ol bl o b (glie p sladgs im0
JPley 635,84 L o8, Ve il UPGMA 2 o5l Sl
$0g,S mawy 285 pbul NTSYS pe ver. 2.02
05,5 oz » 1y pl) SSR slmodls ol y )
(b Soj dymo ¥ pln) (et pB)l) 3)5 ganaiil
P8l el 09,5 53 jgyen 9 S g (b g S
9235 0lpsS PB)l pgw 09)5 13 (asSle g &S ¢l
SRS 4 Eoh o) g pod 09)5 > Copal Fr b gy
byl bld 5l pa o8, (F US3) (p)lee 095 »
b bl pB)l ad b gynde ©olls ) 350
calas By 18 S 09,5 Sy &S Slacusss
Ol (55 caled (S psboay aily wal (gpuie (S5
68 13l ) il Wl Bl )5 09,8 Sy 3 &S pl)
wlie a5 O s b cov sl ol
Gl gl )30k Wl Jobo ) (el (S5 Slyets
b o Bl o poba Jolbs pl 55,05 sl 033l
oor e pBl ) Al g glopmd SleMb
Ol 1) o LS 3 pB)l (S (8,5 )18 Lol sl
90 S)SUs hwy pgf Jol§ by pas 80
2 &S 0X9hS e yisu ) oylaaleyy S Blal g dalllas
ot s ol 4 oy iy W)lN 55 las op
5 550 (oo, S5l 3l Jols (sdisditnd oy ST &S Canl
4 ol il awls sy Sebke el clio
> 95000 > JoSgn logisef | Jobs 153,55
Wt )3)95 32 (Gl o )l I (o8 Clio &S
Wi be 80 olen 4 pgy SN Joaxe
Sas s 4 SSR aile JoSlge (sla,Silis &8 Jloyd
I b)) 390 |y peis 3l SasS Lise oS3l sgaome
g0 Sy g5 ladlae > iy ol )3 (V) a2 e
oAl (Y (oo (b)) 5 G5 05 A
ST can Yo ) oslial | a5 Lie b (o)lo6 pB))
SNV oolazal b B8 )15y 3590 o)lsaloss,
()b B AD wand 09)5 gy 4 i) 0l A5
4 g 09)S S pald (Y Sy e BT S
(10) 285 51,8 osilasdl 095 Lo 2 s Sy
byl 4500

Losld b (S5elejud lao o bliyl o jslaieas
s &8 o)L olulid g jlaisy9e pB)l 5> (JgSdge
P CimesS) U9y S el (Sten Slio pl b ogill
Josize byl cypmesSy 5| ool ol 4 oslil p5
EBmac0775 MBmag0375 Bmagl006 ,Slis i

1- Dice 2- Assosiation analysis Dice

3- Recombinant Inbred Line 4- Double Haploeid


http://dx.doi.org/10.29252/jcb.12.34.199
http://jcb.sanru.ac.ir/article-1-1115-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-06 ]

[ DOI: 10.29252/jch.12.34.199 |

Y. olaale}y; SLis 5l eolinwl Ly (Hordeum vulgare L.) o> pB)l (35 (SS5 £65 addllao

4\.‘99.3).0 Slao dgupe dl).g 9 .))l.) )1).9 ‘._Q)_igLM; u,] Q)sL?u
Sl S8 4y obal jskaie 4 b SLis opl 5l Gle oo
OL‘} L h")" LSL"’)K;L:"‘ u—’wuﬂo U"’L“’I » .3)5 odlawl
Joslatel b g2 5> (ad) ilitee lagy o (25
25 ool (bl a5 iy 9 SSR,Siles ¥Y

Cbais b opl wlol b asb o (W35l L)
ol S S glaglSe Jomo e 5 4 (Stoge
oo @ (A) B9 asuie Wpgises)S g9y p i
23,5 odalie cCuomd (pl 5l odel Cawddy gl | el |
e laol b)Sli 5,0 blo)l asl » o

YY) &S cuwl pl Sl gbpxe pl & S )Jsu;m
P clae ol S JuS lap )l isw Yl
Bzhman
'—1:d'stsr'
. Rihane03
il Szhrz
Dasht
Nimrooz
Nik
;_Er:;
|—KE'."r
Yo
Fajr3d
Mozrat
) " 1 ;-:;;._ne
ik s Eehrokh
T T T T T T T T T 1
038 048 080 o 04
Ceaificient

UPGMA gy 4y (uld 4l o ps yolwl y3 g3 08, Vo (sldded 4500 jlageiY S
Figure 3. Cluster analysis diagram of 20 barley cultivhara based on Dice similarity coefficient by UPGMA
metho

b ) Silis SaS &y Slao (ol 0l A o8 Ol pesd Ao )d 9 (SU59050 500 Slao b diwsn (sl Sl laws =¥ Jgus
Table 4. The number of linkage markers with physiological traits and the percentage of justified changes in

these traits with the help of marker

Lo (sl Solis R? total R2max R? Sl s lod g o
Bmac0518 +¥an
Bmag0337 IFVFR </yavy [FVEN Y . a Jdg ks’
EBmac0684 LJSVER
EBmMac0602 AN <INFYY <INFYY ) . b L,k
Bmac0518 <IYYYN R
EBmMac0684 SN AN -IFyav v : 85 s )ls
Bmag0006 <IYVAA IYVAA IVVAA \ +A
Srete e
mag JAd- . :
Bmag0s03 IN>+5 IYASY V¥as ¥ +Y
Bmag0337 JAD-E
. s5lS
EBmac0602 ; Z‘\’: ‘\‘ 9%
Bmag0375 X . .
EBMAt0679 VE30 V50 550V ¥
EBmac0684 V¥
Bmag0375 . e, RAART _
Bmag0120 163 I¥¥+0 /oA Y Y
BmAG03TS YVYY
ma
EBMAt0775 gl
EBmac0602 JAVYS YVYY -[5200 Iy +A
EBmac0679 IAYWY
Hvm20
< IAVY'S
Bmag0337 <J¥YOY
mag
Bmac0518 M o
Bmag0006 <JAYYY NAarss VYT o +Y =IR
EBmac0602 IAVDY
Bmag0375
+JAYY¥
Bmag0337 +/VAAY
Bmag0375 -I5YYA <IYRAY RS ¥ -y
Bmag0006 STV

uofoludlﬁlm,iswoﬁ:wph}fgw,uémdlﬂ;sw&i@b,gﬁw%)@&)wﬁ@;g:ﬁtotal9R2max


http://dx.doi.org/10.29252/jcb.12.34.199
http://jcb.sanru.ac.ir/article-1-1115-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-06 ]

[ DOI: 10.29252/jch.12.34.199 |

Y.y

Ol 3 G a argl adline G L Bl
o iyl Hlows s P a8 0y 5959 o, Slis  ololis
e 590 Slao 51 Sy 2 53 o)l Gloyw Joo 5
b Loy & Jaocie pl5)) 15 15 48 a2l azsls _Stugn
P casly 1 (She opl b by gl g
JESl @y sl by cmpne S S =l e
Cawlal - obyy g S0 pB)l 4 Jlaidyee Glas
Slocames 4 Sl ool olulid b9y oy Jge!
)Jﬁbsﬁ%wwkﬁ)o‘}lwsé)ﬁgjbﬁ

@S N g JW A Clii dwwge S dhwgin
JWS b opl pll o ciclie b 4 oM iso
Al Jon (So)18 5 Sis

WA (loasls V¥ o)led /om5lss Jlo /sely LS oMol aoliimgs,

OO SES b w9 g9 Slae uyp Sl g
2Byl 51 60)lg0 &S Cunl o S0 diadd iyl &S5 ]
S ﬁJL&p 431.‘;»@)‘ PE)I )‘I aS ol odmliie 9> o)Lg,g
O A Jeod 3 1) awyp 3y90 Sl nd lan
F Byl ol Sos jlsa 6als G920 368 5l )y Sloyws
OR5 (Zpd Rl L dealae jd cub STy Ny S
il Candg opl &S sy o plaiay sl oud odmlino azdly
4 o Sl 18y 2 oy S el 9 L aUly (o 5]
Py polie gyl 3o)b jIL (Jaore blyd i conls
b il L g Lég)S Jlade baes b ez obol
G oS ] s Sjgaid Sl g
s B2l 03Vl 5 (g M) Jeo sl jglateds
o 9 Wb (dbgye slbasn L) v slbedgbe
w8y o cplpll sl daxie jlaws 3)lse opl 55 ol LIS
dge ol 3 (295 ) e Lalpd i b agalge )

10.

11.
12.

13.
14.

&l

. Abdollahi-Sisi, N., S.M. Mohammadi, S.S. Alavi-kia and B. Sadeghzadeh. 2012. Efficiency of EéT-

SSR markers in determination genetic diversity and relationships of barley landraces. Cereal
Research, 93: 123-133.

Ahmadi, K., H.R. Ebadzadeh, F. Hatami and A. Kazemiyan. 2019. Amarnameh vezarat jahad
keshavarzi, 95 pp.

Askary Kelestanie, A.R., A. Asadi, R.G. Mirfakhraii and A.R. Abasi. 2016. Evaluation of Some
Bread Wheat Genotypes in the Reproductive Stage under Pattern Chilling Stress Journal of Crop
Breeding, 8: 77-86 (In Persian).

Bates, L.S., R.D. Walderen and 1.D. Taere. 1973. Rapid determination of free proline for water stress
studies Plant Soil Journal, 39: 2 Journal of Crop Breeding, 8(17): 205-207 (In Persian).

Bhatt, G.M. 1973. Significance of path coefficient analysis in determining the nature of character
association. Euphytica, 22: 338-343.

Botstein, D., R.L. White, M. Skolnick and R.W. Davis. 1980. "Construction of a genetic linkage map
in man using restriction fragment length polymorphisms"”. American Journal of Human Genetics,
32(3): 314-331.

Esra, C.D.A. and U. Sulun. 2010. Effect of Cold on Protein, Proline, Phenolic Compounds and
Chlorophyll Content of Two Pepper (Capsicum annuum L.) Varieties. G.U. Journal of Science, 23:

. Fakheri, B.A. and L. Mehravaran. 2013. Locating QTLs controlling agronomic traits of

“SteptoexMorex” derived double haploid population of barley under drought stress conditions.
Iranian Journal of Field Crop Science, 44: 47-57 (In Persian).

Ganjkhanloo, E., S.A. Mohammadi, M. Moghaddam, K. Ghassemi Golezani, M.R. Shakiba, and A.
Yousefi. 2012. Genetic diversity in barley as revealed by microsatellite markers and association
analysis of these markers by traits related to freezing tolerance. Seed and Plant Improvement
Journal, 28-1(1): 101-114 (In Persian).

Ghorbani, A., F. Zarinkamar and A. Fallah. 2009. The Effect of Cold Stress on the Morphologic and
Physiologic Characters of Two Rice Varieties in Seedling Stage. Journal of Crop Breeding, 1(3): 50-
66 (In Persian).

Hartmut, K. and F. Babani. 2000. Detection of photosynthetic and water stress by imaging the red
clorophyll fluorescence. Plant Physiology and Biochemistry, 38: 889-895.

Ivandic, V., C.A. Hackett, E. Nevo, R. Keith, W.T.B. Thomas and B.P. Forster. 2002. Analysis of
simple sequence repeats (SSRs) in wild barley from the Fertile Crescent: associations with ecology,
geography and flowering time. Plant Molecular Biology, 48: 511-527.

Joshi, S.P., P.K. Ranjekar, and V.S. Gupta. 1999. Molecular markers in plant genome analysis.
Current Science, 77: 230-240.

Kadri, K., R. Abdellawi and H. Cheikh-Mohamed. 2009. Genetic diversity in local Tunisian barley
based on RAPD and SSR analysis. Biological Diversity and Conservatio, 2: 27-35.


http://dx.doi.org/10.29252/jcb.12.34.199
http://jcb.sanru.ac.ir/article-1-1115-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-06 ]

[ DOI: 10.29252/jch.12.34.199 |

YA olaale}y; SLis 5l eolinwl Ly (Hordeum vulgare L.) o> pB)l (35 (SS5 £65 addllao

15. Kandemir, N., A. Yildirim and R. Gunduz. 2010. Determining the levels of genetic variation using
SSR markers in three Turkish barley materials known as Tokak. Turkish Journal of Agriculture and
Forestry, 34: 17-23.

16. Koc, F., N. Kalay, I. Ardic, K. Ozbek, A. Celik, K. Ceyhan, H. Kadi, M. Karayakali, S. Sahin, F
Altunkas, O. Onalan and M.G. Kaya. 2011. Antioxidant status and levels of antioxidant vitamins in
coronary artery ectasia. Coron. Artery Disease, 22(5): 306-310.

17. Lahoot, F., M. Zeinolabedini, J. Karimi, M. Shahbazi and B. Sadeghzadeh. 2016. Assessment of
genetic diversity of Iranian and non-Iranian barely genotypes (Hordeum vulgare L.) using SSR
markers. Journal of Crop Biotech, 15: 25-35 (In Persian).

18. Lichtenthaler, H.K. 1987. Chlorophylls and carotenoids: pigments of photosynthetic biomembranes.
Methodes in Enymology, 148: 350-382.

19. Mahfoozi, S., A.E. Limin, F. Ahakpaz and D.B. Flower. 2006. Phenological development and
freezing resistance in wheat under field conditions in North-West Iran. Field Crop Research, 97:
182-187.

20. Mahfoozi, S., E. Majidi, M. Taeb and A. Taleii. 1994. Methodology of evaluating of cold tolerant
sources in wheat cultivars. M.Sc. Dissertation. Univ. Azad Islamic, Karaj, Iran.

21.Mango, T., F. Carrierosu, R.A. Cifavell, M. Gallitelli and F. Callini. 2001. Development of
microsatellite markers in durum wheat (Triticum turgidum L. ssp durum). Chinese Journal of
Genetics, 33: 917-928.

22. Mostowska, A. 1997. Environmental factors affecting chloroplasts. In: M. Pessarakli (ed.) Handbook

of photosynthesis, 407-426.

23.Naghavi, M.R., M. Moghaddam, M. Toorchi and M.R. Shakiba. 2016. Evaluation of spring wheat
cultivars for physiological, morphological and agronomic traits under drought stress. Journal of Crop
Breeding, 8: 64-77 (In Persian).

24.Nuccio, M.L., D. Rhodest, S.D. Rhodest and A.D. Hanson. 1999. Metabolic engineering of plants
for osmotic stress resistance, Current Opinion in Plant Biology, 2(2): 128-134.

25. Pecetti, L. and M.M. Nachit. 1993. Phenotypic variation of durum wheat landraces from Morocco.
Influnce of some feature of the collecting site. Agricoltura mediterranea journal, 123: 243-251.

26. Saghai-Maroof, M.A., K. Soliman, R.A. Jorgensen and R.W. Allard. 1984. Ribosomal DNA spacer-
length polymorphisms in barley: Mendelian inheritance, chromosome location and population
dynamics. Proceedings of the National Academy of Sciences USA, 81:8014-8018.

27. Shroyer, J.M., M.K. Mikesell and G.M. Paulsen. 1995. Spring freeze injury to Kansas wheat. Kansas
State University.

28. Shuorvazdi, A., S.A. Mohammadi, M. Norozi and B. Sadeghzadeh. 2013. Molecular analysis of
genetic diversity and relationships of barley landraces based on microsatellite markers. Journal of
Plant Genetic Research. 51-64.

29. Soleimani, V.D., B.R. Baum and D.A. Jonson. 2002. AFLP and pedigree- based genetic diversity
estimates in modern cultivars of durum wheat [Triticum turgidum L.]. Theoretical and Applied
Genetic, 104: 350-357.

30. Suriyan, C. and K. Chalermpol. 2009. Effect of salt stress on proline accumulation photosynthetic
ability and geowth characters in two maize cultivars. Pakistan journal of botany, 41(1): 87-98.

31. Thomas, J.C., R.L. De Armond and H.J. Bohnert. 1992. Influence of NaCl on growth, proline, and
phosphoenolpyruvate carboxylase levels in Mesembryanthemum crystallinum suspension cultures.
Plant Physiol, 98: 626-631.

32.Yau, S.K.j., G. Ortiz-ferrara and J.P. Srivastava. 1989. Cluster analysis of bread wheat lines grown
in diverse rainfed environments. Rachis, 8(2): 31-35.

33.Zadoks, J.C., T.T. Chang and C.F. Konzak. 1974. A decimal code for the growth stages of cereals.
Weed Research, 14: 415-421.

34.Zobel, RW., M.J. Wright and H.G. Ganch. 1988. Statistical analysis of yield traits. Agronomy
Journal, 88: 338-343.


http://dx.doi.org/10.29252/jcb.12.34.199
http://jcb.sanru.ac.ir/article-1-1115-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-06 ]

[ DOI: 10.29252/jch.12.34.199 |

Journal of Crop Breeding Vol. 12, N0 34, SUMMEr 2020 ............uiiiiriiiiiiieeeeeieieisieeesee e eee e e e e eiee e e e enieeneeneeneenennees 209

Study on Genetic Diversity of some Barley (Hordeum vulgare L.) Cultivars using
SSR Marker and Physiological Traits Plant Pigments and Proline undar Late
Cold Stress

Kosar Haghpanah', Reza Gholi Mirfakhraee?, Mostafa Khodadadi® and
Sahar Shamsifar?

1 and 4- Graduated M.Sc. Student, Tarbiat Modarres University
2- Assistant Professor, Genetic and Plant Breeding Department, Tarbiat Modares University
(Corres Ponding author: Abdhoorz@modares.ac.ir)
3- Assistant Professor, Seed and Plant Improvement Institute, Agricultural Research Education and Extension
Organization (AREEO)
Recived: March 30, 2020 Accepted: May 18, 2020

Abstract

Plants are often exposed to a wide range of abiotic stresses, which have adverse effects on
the survival, growth, quality, and quantity of crops. Coldness is one of these stresses that the
late spring cold can cause great damages to the crop (cereal) planting during the reproductive
period. The purpose of this research was to investigate the effect of spring cold on the
physiological traits, associated with stress toleration including proline amino acid, and
pigments (chlorophyll a, chlorophyll b, total chlorophyll, and carotenoid) in the reproductive
stage.To this end, an experiment was conducted in a controlled condition (greenhouse) with a
combined analysis model based on a completely randomized design in four media (control
temperature level of +8°C, +2°C, 0°C, and -2°C)for 20 cultivars of barley and three
replicationin the Faculty of Agriculture of Tarbiat Modarres University, Iran, in 2016-17. The
results of the analysis of variance showed that cold stress levels, cultivar, and interaction of
cultivar on cold were significant for all the traits at 1% probability level.Cold-tolerant cultivars
had higher levels of proline (Jolgeh cultivar) and plant pigments (Yousef and Nik) at different
levels of cold stress. The cluster analysis was performed through the Ward method using the
Euclidean distance coefficient to determine the genetic relationships between the studied
cultivars, and the studied cultivars were divided into five groups at the control and severe
stress (-2°C) levels and tolerated cultivars were grouped together. 12 pairs of microsatellite
primers were used to study the genetic diversity in the molecular segment and the average
polymorphism content information was estimated as much as 0.38. The cultivars were grouped
through the Dice similarity coefficient as well as cluster analysis via the UPGMA model, and
20 cultivars of barley were divided into 4 groups. The results of correlation analysis through
stepwise regression analysis showed a high correlation (highest coefficient of explanation) for
Bmag0337 indicator with proline (R=0.43), Bmac0518 indicator with chlorophyll a and total
chlorophyll (R?=0.29), EBmac0602 indicator with chlorophyll b (R*=0.15), and Bmag0375
(R?=0.44) with carotenoid trait.
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